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ABSTRACT 

The use of the F-104 Interceptor at Dryden Flight Research Facility for low-gravity 
materials processing experiments has been extended to include alloy solidification studies above 
1000°C. The F-l 04 can provide up to 60 seconds of low-gravity, but requires a unique experi- 
ment package for integration into the aircraft, both physically and electronically. 

This paper describes the current research with the F-104 experimental furnace system 
which has been used to process cast iron samples for the John Deere Company. Results of 
these test are shown to demonstrate the capability of the facility and its operation. 

DISCUSSION 

The F-l 04 Solidification Experiment Package is a semiautomatic self-contained system 
designed to melt down particular alloys during the flight ascent of the F-104 aircraft and sub- 
sequently during the low-gravity maneuver (10-l to 10m3 g’s) to quench the sample so as to allow 
solidification of the alloy in a low gravity environment. The system is basically a high tem- 
perature furnace controlled by an Omega automatic type S temperature controller, a pressurized 
helium quench system, and a signal conditioning circuit designed to amplify the millivolt signal 
coming from the S thermocouple up to a voltage level suitable for telemetery transmission to 
the ground. 

All electronics are designed or have been modified to operate with the 28 VDC supplied 
by the aircraft or the k1.5 volts supplied by the power converter in the package. The Omega 
Model 6 103 temperature controller has been modified to operate with +15 volts DC while the 
Analog Device AD522A signal amplifier uses both ?15 volts DC. The Ohmic model JR 125 
reference cold junction is battery powered and is energized via a control relay. This unit is 
self-contained in that it contains its own internal battery rated for 5000 hours of operation. 
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